Distribution of catecholamines, serotonin, and their major metabolites in the rat cingulate, piriform-entorhinal, somatosensory, and visual cortex: a biochemical survey using high-performance liquid chromatography.
The catecholamines noradrenaline (NA), dopamine (DA), adrenaline (AD), the indoleamine 5-hydroxytryptamine (5-HT; serotonin), as well as some of their major metabolites were assayed by high-performance liquid chromatography (HPLC) with electrochemical detection, in four well-defined areas of the rat cerebral cortex: anterior cingulate (CIN;Cg1 and Cg3), piriform and entorhinal (PiEn), hind-limb primary somatosensory (SSC;HL) and primary visual (VIS; Oc1M and Oc1B). The concentrations of NA and that of its main metabolite 3-methoxy-4-hydroxyphenylglycol were highest in PiEn, had intermediate values in CIN and were lowest for SSC and VIS cortices. The DA levels were also highest in PiEn, intermediate in CIN, while the lowest values were in SSC and VIS cortices. The different DA/NA ratios support the hypothesis that they are indeed independent neurotransmitters. In addition, the levels of 3,4-dihydroxyphenylacetic acid, homovanillic acid and 3-methoxytyramine paralleled the distribution of DA, thus confirming the presence of release sites, even in regions in which the low levels of this catecholamine could be interpreted simply as the precursor of NA. Traces of AD were detected in all the regions examined. The 5-HT contents, as well as that of its precursor 5-hydroxy-1-tryptophan and that of its metabolite 5-hydroxyindole-3-acetic acid were also found to be non-homogenous, with the highest levels measured in the PiEn and CIN regions.